From the start of 1980 to the end of 1986 we echocardiographically examined more than 3500 pregnancies in our department. We used either an Advanced Technical Laboratories Mark 3 sector scanner or a Hewlett-Packard 77020A phased array system with a 5 MHz transducer. The fetal heart was examined from multiple projections to identify all the cardiac connections. After Doppler examination of the heart became available in early 1985 this too was performed. Of 153 cases of structural cardiac abnormality identified in this sample, 29 were found to have deficiencies of the atrioventricular septum.
The morphological characteristics of atrioventricular septal defect were first described by Peacock in 1846' and the association with trisomy 21 was noted by Abbott Machado, Crawford, Anderson, Allan one case of exomphalos, one case with right pulmonary agenesis, and one case of cystic hygroma. There was one case of diaphragmatic hernia and atrioventricular septal defect with normal chromosomes. The atrioventricular septal defect was isolated in seven ofthe cases with trisomy 21. No case of chromosomal abnormality had atrial isomerism.
In seven cases the reason for referral for fetal echocardiography was a family history of congential heart disease. In none of these families was the previous lesion an atrioventricular septal defect. The table summarises data on these cases.
Fourteen-pregnancies were terminated. Six of these fetuses had fetal hydrops and 11 had associated extracardiac or complex cardiac anomalies. There were four intrauterine deaths, all of whom were hydropic. There were four neonatal deaths (all within the first week of life) and three infant deaths. There are four survivors. Two of the survivors have trisomy 21 and one survivor presented in late pregnancy with fetal hydrops and has a partial atrioventricular septal defect with complete heart block and left atrial isomerism. The fourth survivor has right atrial isomerism with double outlet right ventricle, total anomalous pulmonary venous connection, and pulmonary stenosis.
Discussion
Nearly half of the cases of atrioventricular septal defect detected in this series had chromosomal anomalies, predominantly trisomy 21. The cardiac lesion tended to be isolated when a chromosomal abnormality was present but there were associated arch anomalies in some cases and frequently extracardiac anomalies. On the other hand, atrioventricular septal defects occurring with atrial isomerism tended to be associated with multiple and various cardiac anomalies and the extracardiac anomalies ofasplenia ofpolysplenia that are expected with isomerism. As noted previously,6 we never found Down's syndrome and isomerism in any ofour cases. Only-one case in the series had neither chromosome anomalies nor atrial isomerism; a diaphragmetic hemia caused early neonatal death in this fetus. Overall there was an association with conotruncal abnormalities in 10 (34%/0) cases of atrioventricular septal defect, which is consistent with other studies.78 Complete heart block producing bradycardia was found in a total of 1 1 cases. But in only five of these 11 had fetal bradycardia been noticed by the referring obstetrician. There was a surprisingly strong association between complete heart block and left atrial isomerism (11 of 12 cases).
It is interesting that the pattem of recurrence of congenital heart disease was not concordant with the defect found in the previous child. In two young mothers the recurrence of congenital heart disease was associated with trisomy 21. One mother is a known carrier of a balanced translocation of trisomy 22 and she has now has three affected children, one with an atrioventricular septal defect and two with total anomalous pulmonary venous connection. In three of the remaining four patients in whom there was a recurrence of a defect, atrial isomerism was a feature, although isomerism was present in only one index case.
In the first two years ofour study one false negative and one false positive diagnosis was made. Increased experience, modification of the echocardiographic method, and improved ultrasound equipment have prevented repetition of these errors. For example, complete diagnosis of structural heart disease is not attempted before 18 weeks' gestation and a defect must be confidently seen in at least two projections.
Pregnancies were terminated mainly because of multiple congenital abnormalities or when an atrioventricular septal defect was associated with severe fetal hydrops in early pregnancy. Those with this condition are known to have a poor prognosis and there were intrauterine deaths in four cases in which there was no intervention. Three of the four neonates who died had multiple congenital abnormalities and the fourth had complex heart disease. Two of the three infants who died had an operation. Only one of the four survivors has relatively minor heart disease that is amenable to surgery (partial atrioventricular septal defect with left atrial isomerism with no chromosome defect).
Thus patients with atrioventricular septal defect who come to the attention of the fetal echocardiographer are a biased sample who are more likely to have a chromosomal anomaly or complex heart disease and atrial isomerism. In both these circumstances the prognosis is very poor.
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